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Synergistic Research for Technical Advancements to meet the 

Cost/Performance Targets Utilizing Additive Manufacturing
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Total Project Funding: ~$7,600K (~$6M Federal, ~$1.6M cost share)

Project information Technical Highlights 

Key Research Areas

Advanced turbine design

- Novel blade designs for 

increased efficiency and 

reduced CO2 emissions

- Advanced internal cooling 

circuit for reduced leakages

- Hollow structured blades for 

reduced loading

Component scale up & 

Validation

- Steam turbine rig for 

performance evaluation 

of AM components vs 

baseline

- Validated flow CFD 

simulations for improved 

performance (reduced 

losses/leakages)

Advanced Manufacturing

- High powered additive 

manufacturing process for 

steam turbine alloys

- Adaptive process for rapid 

buildup of steam turbine parts

- Ensemble processing across 

length scales for cost reduction

Advanced Materials/ NDE

- Improved alloy chemistries 

for performance improvements

-Process-structure-property 

linkages for multiple AM 

methods for design window

- Advanced NDE concepts for 

rapid qualification of AM 

components

Key 

Contributions to 

U.S. Technical 

Innovation

Funding Opportunity Objective Objective of Proposed Program

Applying current AM technologies 

to an existing part

The application of existing AM processes (Directed 

energy deposition (Optomec/DMG-Mori, Large area 

wire manufacturing), Selected laser melting (EOS-

M400) and Atomistic diffusion AM (Markforged) for 

redesigned steam turbine components across length 

scales for new/repair opportinities.

Improve cost and performance of 

steam turbine components

Topology optimization for performance improvements 

for blades, seals and valve components planned. 

Potential activities include novel blade designs for 

increased efficiency and reduced CO2 emissions, 

advanced internal cooling circuit for reduced leakages 

and hollow structured blades for reduced loading

Retire all risks associated with a 

follow-on field test 

Advanced NDE development for rapid 

qualification/inspection of AM components. 

Functional/performance testing of Steam turbine test 

rig for turbine flow CFD validation to demonstrate 

reduced leakages, improved efficiency and reduced 

CO2 emissions

Potential for repair/replacement of 

existing part

Potential to develop an on-site repair process via scan 

to print option for damage parts to create a 3D model to 

repair or re-print a new one

An ensemble of multidisciplinary technologies to accelerate the 

development of materials, high-throughput experiments for their 

qualification and design flexibility/topology optimization for 

repair/redesign of components for AM
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Steam Turbines - Broad range for 50- and 60-Hz-grids

and drive application
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Project Team and Activities

Siemens Overall Project Lead. Activities involve repair component scanning and CAD 

model repair, Design for AM, CFD modeling, Markforged/Selective Laser 

Melting (EOS-M400) materials development, NX based toolpath design for 

repaired and redesigned components, Component buildup, Steam turbine rig 

testing, Technology maturation into supply chain. 

ORNL Large scale metal AM fabrication Lead. This includes materials feasibility 

selection, process optimization, controls, and toolpath design for repaired and 

redesigned components. Component build up. 

EPRI NDE task Lead. Conduct Field and shop deployable NDE for secondary 

check of finished component quality and critical to the life management cycle 

of new and repaired components. Will utilize its in-house state-of-the-art 

volumetric and surface NDE technologies (including standard and advanced 

techniques) to determine the best methods and limitations for NDE for the 

different AM methods and component geometries built within this project.  

CCAT Direct energy deposition AM Lead. CCAT will utilize their advanced 

manufacturing assets (Optomec and DMG-Mori systems) to develop 

processes and fabricate components of interest identified for this program.  

This includes materials development, build components using additive and/or 

hybrid machine tools, and measure quality metrics for the builds. 
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Development Approach For Technology Maturation Plan

Design for AM ïImproved designs

Component (Advanced) Manufacturing

Process-Structure-Property Relationships

Component Performance Validation

Scan with holes Repaired model

Single-row extraction slots

orthagonal to the wetness line

Macroscale Simulation
Mesoscale Simulation

Scan to Print

Scan

Simulate

Modify

Repair of

models

Advanced seal

designs

Advanced blade

designs AM Process

developments

AM Process simulations
Component buildup/inspections

CFD Simulations

Component rig

Validation

for performance 

improvements


